CLAIMS 



1. A photomask blank corrrorlslng a thin film having at 
least a shading function (light -shielding function, opaque 
function, non- transmitting f^onction) formed over a 
transparent substrate , 

wherein the thin film/ contains helium. 

2. A photomask blank comprising a thin film having at 
least a shading function/ (light -shielding function, opaque 
function, non -transmitting function) formed over a 
transparent substrate, 

wherein the thin tilm is formed by sputtering in which 
a sputtering target is disposed in a vacuum chamber into 
which an atmosphere gas has been introduced « and 

the thin film Is formed at a deposition rate of 
0*5 nm/sec to 6 nra/sec, and the helium gas content is 30 to 
90 vol% in the atmosphere gas. 



3. The phot 
wherein the thin f 
oxygen • 




blank according to Claim 1 e£^, 
ntalns at least one of carbon or 
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4 • Thk photomask blank according to Claim 3 . wherein 
the thin film \s a laminated film including a shading film 
(llght-shieldlng\fllm, opaque film, non- transmit ting film) 
that contains carbCMi, and an anti-reflective film that 
contains oxygen* 



5, The photomask bl 
the thin film has an oxygen 
decreases and a carbon cont 
from the thin film surface 
side* 




fording to Claim 4, wherein 

that continuously 
that/ continuously increases 
the transparent substrate 



6 . The photomask blank according to Claim 4 or S , 
•^^herein the carbon content is 0 to 25 at% and the oxygen 

content is 0 to Vo at%. 

\ 

7 . The photomask ^lank according to any o£ Claim;^ l 
- to 6 ^ wherein the thin ^^Im Sjjrther contains nitrogen. 



8. The phot 
- to 7 , wherein the t^ 
7 nm. 




according to any-trf- ciaim^ 1 
im has a crystal grain size of 1 to 
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9 . The photomask blanic/ according to rssY=^ Clalmy l 
-fee-©-, wherein a nitride fility containing nitrogen and the 
same metal mat rial contained in htie thin film is formed 

fetM;te ar 



nv conraxi 
^d in th€ 

between the transparent subi t^^atfe and the thin film. 




10. The photomask blank according to any ur Claim^ i 
^fi=A, wherein the thin film has an oxygen content that 
continuously decreases and a carbon content that 
continuously increk^es from the thin film surface side to 
10 the transparent subktrate side, • nitrogen is contained in the 
nitride film in a relatively greater amount than the amount 
of nitrogen contained\in the thin film, and the ainoiint of 
the metal decreases as\the amotuit of nitrogen in the nitride 
film Increases, 



15 



11. The photomask blank according to any of Claims 1 
to 10, wherein the thin fiilm contains chromium « 





12, The photomask bl^nkT 
to 11- , wherein the transp^ez t 
quartz glass. \ 



according to any - efr Clairo^ 1 
substrate is composed of 



13 • A photomask on which a mzLsk pattern has been 



^ formed by the patterning of the thin film formed on the 
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transparent >substrate of the photomask blank pertaining to 



and the nitride film, 

14. A method of manufacturing a photomask blank « in 
which a sputterliOT target is disposed in a vacuum chamber 
into which an atmosphere gas has been introduced, and at 
least a thin film having a shading function (light -shielding 
function, opaque fuiwtlon, non- transmitting function) is^ 
formed over a transpabrent substrate by sputtering, 

wherein the correlation between the amount of helium 
gas contained in the atmosphere gas and the film stress of 
the thin film is detennlli^&d ahead of time, 

the helium gas contipnt is determined from said 
correlation so that the flhin film will have a film stress 
such that the mask pattern obtained when the thin film is 
patterned will have the dedired pattern position precision « 
and the thin film is formed\by sputtering in an atmosphere 
gas having this helium gas content. 

15. A method of manufacturing a photomask blank, in 
which a sputtering target is disposed in a vacuum chamber 
into which an atmosphere gas haa been introduced* and at 
least a thin film having a shading ftmctlon (light -shielding 





or of the thin film 
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function, opaque function, non-transnil^ing function) is 
formed over a transparent substrate ^ sputtering, 

wherein the thin film is formed at a deposition rate of 
0,5 nm/sec to 6 nm/sec, and / 

the atmosphere gas contains helium gas. 



16. A method of manuf^turing a photomask blank, in 
which a sputtering target /s disposed in a vacuiam chamber 
into which an atmosphere /gas has been introduced, and at 
least a thin film havinfcr a shading function (light -shielding 
function, opaque funcllion, non- transmitting function) is 
formed over a transparent substrate by sputtering, 

wherein the thkn film is formed at a sputtering power 
of 950 to 3000 W, And 

the atmosphere gas contains helium gas. 



17. The method of manufacturing a photomask blzuik 
according to any-pf^lalm^ 14 ^to-^b6-, wherein the helium gas 
content is 30 to 9X) vol* in the atmosphere gas. 



of manufacturing a photomask blank 
o£- Claimjl -4^, wherein the helium gas 



18. Thelm^tl^ 
according to 
content Is 40 ^o 65 vol% in the atmosphere gas. 
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19. The method of manufacturip^f a photomask blank 
according to of Claira^ 14 ^to-^4-, wherein the thin film 

contains at least one of carbon /or oxygen. 



20- The method of manufacturing a photomask blank 
according to Claim 19, wherJin the thin film is a laminated 
film Including a shading fiiLm ( light -shielding film, opaque 
film, non- transmitting film) that contains carbon« and an 
anti-reflective filnv that /contains oxygen, and at least one 
10 of the shading film (lig^t-shl^ISi^g film, opaque film, non- 
transmitting film) or the anti-reflective film is formed by 
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sputtering In an atmosphere gas: containing helium gas. 




21. The method /of roanufacturJLag a photomask blank 
according to - any of telalitiflN-K^ 3=€, wherein a nitride film 
containing nitrogen/ and the same metal contained In the thin 
film is formed betiifeen the transparent substrate and the 
thin film. 



20 22* The method of manufacturing a photomask blank 

according to any of Claim^ 14 ^fee— at, wherein the thin film, 
or the thin film/ and the nitride film. Is or are formed by 
Inline sputtering. 
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23. /The method of manufacturing a photomask blanX 



a 



according 
contains 



to any Claim^ 14 :feo-M^, wher in the thin film 
chromixim. 



24. The method of manuf adturing a photomask blank 
according to r^^^f-^ Clalmjf 14 ko 25 . wherein the transparent 
substrate is composed of quartz glass. 



in 



10 
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25. A method of manufacturing a photomask, wherein a 
mask pattern is formed by--s^ectively removing the film 



formed on the transparent 
obtained by the manuf act 
invention in -any-of- Clairai 



ul^sti^^te of a photomask blank 
^in^ method pertaining to the 

^24-. 



26. A method of fo^nning a mlcropattern , in which a 
fine pattern is formed civer a substrate by photolitho-graphy. 

wherein the photonjtask according to Claim 13 is used as 
the mask used in tranJeerring the fine pattern. 
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